reports on the effect the training has on the self-assessed communication skills of the medicine students.
Introduction
Due to the growing awareness of the great influence of doctors' social and communication-related skills on the interaction with patients as well as on the successful treatment outcome [1] , [2] , [3] , [4] , [5] , [6] , [7] , [8] , the teaching of communication skills during medical training has gained in importance in recent years. It is therefore important to note that the training of those skills now forms part of the Licensing Regulations for Doctors (Approbationsordnung für Ärzte) [http://www.gesetze-im-internet.de/_appro_2002/BJNR240500002. html], which states that doctor-patient communication skills are to be taught and assessed during medical training. The University of Leipzig's Faculty of Medicine fulfils these requirements, inter alia, through a communication skills training course in the third and fourth semester of medical school. During this course, which has been offered since winter semester 2003/2004, the basics of interpersonal as well as selected aspects of doctor-patient communication are taught [9] . The mandatory course spans two semesters with a total of 39 teaching hours. It is carried out in groups of 8-12 students and lead by student tutors [10] , [11] . The main objective of the course is to impress upon the students the importance of a patient-oriented attitude and a situationally appropriate, empathetic conversational style and to give the opportunity for these skills to be practiced. To achieve this, specific cognitive, affective and behavioural learning objectives are set for each semester, which provide a rough framework for required topics to be addressed (see Figure 1 ). These learning objectives include teaching content, which is explicitly discussed and consciously trained, as well as more implicit knowledge and skills, which emerge from the experience gained during the course. The entire course concept is aimed at the students practically applying the acquired knowledge and skills during the course. By working in small groups of 3-4 people a motivating atmosphere, conducive to learning, is generated [12] , [13] . The transfer of theoretical knowledge into practical skills is facilitated by a wide range of role-play and practical exercises [14] . Students are then offered the chance to reflect on their conversational behaviour through feedback and video analysis of these exercises and are motivated to alter and improve it [15] , [16] . Role-play is of particular importance, since it allows the students to experience realistic communication situations in a controlled environment. The students have the opportunity to try different roles to practically apply the communication techniques that have been taught in a defined sample situation [17] . After the role-play the students receive feedback on their conversational behaviour. This feedback forms a vital part of the learning success throughout the course for both the active participant (doctor role) and the students giving feedback. The passive roles (e.g. the patient role) are largely played by fellow group members. In the second course semester some of the passive roles are played by professional actors [18] . Using these simulated patients allows a significantly more realistic and complex conversation situation to be simulated than would be possible with fellow students [19] . In addition to evaluating the role play through group feedback, a video analysis based on the recorded conversation is usually carried out. Predetermined observation tasks related to communication methods are discussed using this video analysis. This allows concrete examples from the conversation to be used to reinforce the key teaching points. The course finishes after the second course semester with a video-based exam, that tests to what extent the students' can apply what they have learned to a practical example. In addition, the training course is evaluated by the students at the end of each course semester. However, neither the exam nor the students' feedback provide any information on the knowledge and abilities the students already had before starting the course and which competencies have been acquired through active participation in the course. Furthermore, nothing can be said, as to how the students themselves assess the impact the course has on their communication skills. The present study was conducted with the aim to close this gap.
Methods
The present study is a quasi-experimental study. The medical students were asked to assess their own knowledge and ability to apply specific communication skills by completing a questionnaire at four specific points of the course. The changes in these abilities due to the students' participation in the Leipzig communication course were examined in this study.
Questionnaires
The questionnaires for this study were specifically developed based on the course's learning objectives mentioned above. They were aimed at determining how competent the students feel about their own communication skills. The T1-questionnaire (see Figure 2) consists of three sections with a total of 37 items. In section one the students' sociodemographic data (age, gender, pre-existing experience in working with patients and previous participation in communication trainings) was assessed. In section two the students were asked to assess their selfperceived communication knowledge and conversational behaviour in general whereas in section three they had to assess their specific competencies related to the course's learning objectives. The self-assessment of the competencies related to the learning objectives consisted of 30 items, of which 9 items assess the students' knowledge regarding the course's learning objectives (knowledge related = "to know how") and 21 assess the students' confidence applying these skills and recognising relevant behaviours and issues (skill-related = "to show how") [20] , [21] . These self-report measures of competence required the students to assess their level of agreement to a series of self-referred statements on a 5-point Likert scale. The T2-questionnaire revisits all questions of the T1-questionnaire for pre-post comparison -with the exception of the two items in the T1-questionnaire which assessed the students' previous practical and theoretical experience. For the measurements at T3 and T4, 34 statements relating to the contents of the second course semester were added to the T1/T2-questionnaire (see Figure 3 ). These 34 items can again be subdivided into 18 items assessing the students' knowledge ("to know how") and 16 items assessing the students' practical skills ("to recognise", "to be able to" and "to do" = "to show how"). A confirmatory factor analysis, which was conducted for statistical confirmation of the division of the items into the subscales "to know how" and "to show how", revealed no meaningful factors. However, the reliability analysis showed an acceptable degree of internal consistency for both scales with a Cronbach's alpha of α=.78 for "to know how" and α=.75 for "to show how".
Recruitment and Sample
Of the 325 students participating in the course during the survey period, those 163 students who completed the course in the second half of the first semester were surveyed in this study. The T1-questionnaire was handed out to the course participants at the beginning of the first course unit. It was completed by 142 students, of which 117 students also completed the T2-questionnaire at the end of the first course semester. The T3-questionnaire that was issued at the beginning of the second course semester was completed by 90 students. The T4-questionnaire that was given out at the end of the second semester was completed by 88 students. Only those 84 students who provided data at each of the four measurement points were included in the statistical analysis. Subsequently, only these complete data sets are discussed in the following report.
Data Analysis
First, descriptive statistics of the sample (age, gender and existing experience) and all dependent variables (communication knowledge, conversational behaviour, to know how_1, to show how_1, to know how_2, to show how_2) were conducted. Second, the influence of the demographic factors (factor levels see Table 1 ) on the dependent variables was evaluated using multivariate analysis of variance (MANOVA) for cross-sectional questions and repeated measures ANOVA was used for longitudinal questions with Bonferroni's post hoc test for multiple comparisons. Differences between the competence dimensions (knowledge vs. behaviour or know vs. show) were analysed using paired samples t-tests. Using repeated measures ANOVA with time (measurement point) as the within-subjects factor, the learning progress over all four measurement points was examined. The Bonferroni correction was used as a post hoc test for multiple comparisons. All analyses were performed using SPSS (Statistical Package for Social Sciences) version 18. For ease of interpretation and comparison of the 30/64 items related to the learning objectives, the variables "to know how_1" and "to show how_1" (for the learning objectives of the first course semester, measured at T1, T2, T3 and T4) and the variables "to know how_2 "and" to show how_2" (for the learning objectives of the second course semester, measured at T3 and T4) were generated. This subdivision of variables is based on the previously described classification into "knowledge-related" and "skill-related". These new variables result from the means of the items belonging to the respective category. A subdivision of the skill-related variable "to show how" into the single variables "to recognise", "to be able to" and "to do" was not necessary, since the individual analysis of these variables resulted in no change to the overall results. Table 1 shows the socio-demographic characteristics of the sample at T1. 52 (62%) female and 32 (38%) male students aged between 18 to 30 years took part in the survey. The mean age is 21.9 years (SD=2.6). This distribution roughly corresponds to the gender distribution in the entire second academic year (61%:39%) (Teaching Unit, personal information, 01.03.2012.). About half of the respondents (45%) had already worked with patients The comparisons between the four measurements (see Figure 4) show that the mean values of all variables assessed at T1 increase significantly from T1 to T2, decrease significantly at T3 (but remaining above base level (T1)) and increase significantly at T4 to a higher level than at T2 (for F and P values see table 2). As illustrated in figure 5 , highly significant increases in the mean values of all variables can be observed over the two course semesters. Regarding the competence dimensions, in the T1-T4 comparison the significantly higher increases exist consistently for the knowledge-related variables (t(83)=6.23, p<.001 or t(83)=10.77, p<.001).
Results

Description of the Sample
The variables solely related to the learning objectives of the second course semester also show a significant increase in the mean values from T3 to T4, which is significantly higher for both variables than for those of the first semester (t(83)=-12.45, p<.001 or t(83)=-9.38, p<.001).
Here too, the significantly higher rate of increase exists for the knowledge-related variable (t(83)=2.39, p=.019).
Regarding the sociodemographic variables, no significant effects were found on the dependent variables or their changes over the two semesters.
Discussion
The reported results suggest that from the students' perspective significant learning progress had taken place over the two course semesters in all the assessed competencies. The progression analysis shows significant subjective increases in all competencies after participating in the first course semester. After the semester break, although the students assessed their skills to be significantly worse than in the previous assessment those skills were still slightly higher than at the beginning of the course. After the completion of the second course semester, significant subjective learning progress can be identified for all assessed communication skills in comparison to the beginning of the semester. The competencies exclusively referring to the second course semester's learning objectives show distinctly greater increase than the first course semester's. Overall, the highest self-assessments at T2, T3 and T4 as well as the largest subjective learning progressions over the course were found for the knowledge-related competencies. In order to ensure an adequate discussion of these results, some limitations of the study, especially methodological limitations, need to be discussed. First, it has to be noted that this study is a quasi-experimental one-group longitudinal study with four measurements. A randomized comparison with a non-intervention control group was not possible in this study. This kind of procedure is not uncommon in such studies [20] , [22] , [23] , since the prepost comparison of the self-assessed competencies allows a good insight into the students' subjective increase in competence. Second, the assessment of the skills is based on the students' self-assessments and is therefore more likely to be affected by systematic measurement errors than objective performance measurements in the form of performance tests would be [24] , [25] , [26] . However, as shown in several studies, the self-assessment of a com- petence is a good predictor for that ability being applied in a real situation [27] , [28] , [29] , [30] . Third, it should be noted that since a bespoke questionnaire was used, a comparison of the results of this study with those of other studies has limitations. In addition, factor analysis could not confirm the difference between the two assumed factors ("to know how", "to show how"), which reduces the explanatory power of these two factors. Fourth, there is a risk of distortion in the results due to a possible tendency for socially desirable responding or due to a non-response bias resulting from distinct differences between the students that continued to respond to the survey and those who dropped out.
To check for external influences on the results, as many relevant sociodemographic factors as possible were included. However, causal conclusions based on the results should be approached with some caution since the reported subjective increase in competence could be induced by a general increase of knowledge and skills during medical school. Overall, the students assess themselves as being more competent regarding their communicative knowledge and skills after participating in the course. Therefore it can be concluded that the various aspects of both general and doctor-patient communication covered by the course were successfully imparted to the students. This in turn suggests that the teaching concept fulfils the didactic requirements to enhance the students' communicational skills and to enable them to better cope with communication situations in everyday life and in medical contexts.
At best, this should qualify them to manage the complex requirements of communicating with patients that are to be expected when practising medicine [31] . Thus, the findings of this study are in line with the findings of similar studies [20] , [22] , [23] , [32] . The students' self-assessed learning progress after completing the communication course also suggests that there is a need for more general and doctor-patient communication training at the start of the second year of study. It is also worth considering the cross-sectional and longitudinal differences in the two observed dimensions of competency. At the beginning of the course, the students assessed their skill-related competencies considerably higher than their knowledge-related competencies. This changed after the first semester. For the three subsequent measurement points the results always showed higher self-ratings for the knowledge-related competencies, which also show the greater subjective learning progress throughout the course. In this respect, there are similarities to the results of the study by Lengerke et al. [20] ].
From the students' point of view the communication course contributes more to the transfer of knowledge than to the transfer of practical skills. This finding allows for different interpretations. One explanation could be that the medical students actually acquired more communication knowledge than practical communication skills during the course. This could be due to the course's teaching methods themselves, which might favour knowledge acquisition ahead of the development of practical skills. Since great importance is attached to practical learning in the course and the students are trained to actively implementing what they have learned in role plays, this is unlikely. Another possibility would be that the students can not completely transfer their theoretical knowledge into practical skills regardless of the course didactics. This so-called "inert knowledge" [33] ] would mean that students believe they have communication knowledge but are unable to use it effectively in realistic situations. A third alternative is that the preclinical part of medical school, during which this communication course takes place, has a stronger focus on teaching and testing medical expertise, as opposed to practical skills [http://www.zv.uni-leipzig.de/studium/ angebot/studiengaenge/studiendetail.html?ifab_id=281]. This can result in the students' learning focus being directed to accumulating knowledge instead of actually applying it. Another explanation would be that the reported differences are not due to the extent that the knowledge and skills have been acquired, but simply reflect the different awareness and explicability of the various learning objectives. Immediately after the course, the students are probably more aware of the acquired knowledge than of the behavioural changes which have been achieved. This may explain why it is easier to assess the increase in knowledge than improvements in their communication behaviour. Moreover, knowledge can be used and communicated more easily, whereas new behaviour must develop over time through practice. It can therefore be assumed that through a more frequent application of the conveyed skills, the assessments of knowledge and actual behaviour will slowly align. It is also possible, that by participating in the course the students have become more aware of the difficulty of practically implementing communication knowledge into concrete behaviour. Therefore they might be able to assess their skills in a more critical (and perhaps more realistic) way.
Conclusions
The reported self-perceived learning progress suggests that the students are interested in communication-related issues and willing to learn about them. It is also necessary to attach greater importance to communication skills not only during medical school but also in medicine in general. Communication competence must be regarded as one of the key skills in the medical profession [34] and its advancement should therefore be firmly anchored in the medical curriculum. Amongst the approaches for realizing this long-term goal are the recently adopted National Competence Based Catalogue of Learning Objectives for Undergraduate Medical Education (NKLM) [http:// www.nklm.de/] and other recommendations on learning objectives for medical curriculums [35] , [36] . It should also be noted that a survey of students' communicative knowledge and skills over only two course semesters only allows a snap-shot of their communication skills. The targeted long-term effect of the training should therefore continue to be researched in a longitudinal study.
Regarding further research, it would be very instructive to perform a questionnaire survey with an additional control group of medicine students, who did not attend a communication course or any similar training. This would give more information on possible external factors as well as offer a better understanding of the actual effect of the course. As described earlier, the students were required to take an exam after the second course semester. The knowledge and skills gained during the course have to be applied to pass this exam. By comparing the self-assessed communication skill levels with the individual test results, the extent to which the subjective learning outcomes match the test performance could be tested. In addition, the students' subjective self-assessment could be compared to the objective performance data. Moreover, a more detailed insight into the effects of the course would be possible and the course could be optimised to the needs of the participants using such a procedure. In addition, a comparison of the self-assessed skills with the course evaluation results could be used to evaluate whether the individual course evaluation has an impact on the subjective learning progress and / or the exam results. Overall, the combination of self-assessment, examination and evaluation could provide a very differentiated picture of how students perceive the communication course and its learning effects as well as how these perceptions are related to the objective performance data. The development and implementation of an Objective Structured Clinical Examination (OSCE) would also be desirable for the future, since this exam format allows a practical and objective assessment of skill-related knowledge and practical clinical competence [37] . In summary, the problem-and application-oriented, practical course concept and its methodological implementation can be judged as effective (from the students' point of view) and successful. The course should therefore be continued in its current form. As this study has also shown self-assessed communicative knowledge and skills decrease if the students do not deal with these issues on a regular basis. This communication curriculum should therefore be continued during the clinical part of medical education. This would shorten the lag between learning and applying the acquired knowledge and skills in the interaction with real patients and would enable a closer link between theory and practice. Grundlage der beschriebenen Einteilung in "wissensbezogen" und "handlungsbezogen" -die Variablen "to know how_1" und "to show how_1" für die Lernziele des ersten Kurssemesters sowie "to know how_2" und "to show how_2" für die Lernziele des zweiten Kurssemesters gebildet. Sie ergeben sich aus dem Mittelwert der zur jeweiligen Kategorie gehörenden Items. Die Aufteilung der handlungsbezogenen Variable "to show how" in die Einzelvariablen "Erkennen", "Können" und "Handeln" ist dabei nicht erforderlich, da alle statistischen Analysen auch mit diesen Einzelvariablen durchgeführt wurden, dies aber keinerlei Unterschiede in den Ergebnistendenzen zur Folge hatte. 
Selbsteinschätzung der Kompetenzen
Wie in Tabelle 2 zu sehen, sind zum ersten Messzeitpunkt (T1) die Mittelwerte der wissensbezogenen Variablen "Wissen über Kommunikation" (Item 6) und "to know how_1" niedriger als die Werte der handlungsbezogenen Variablen "Gesprächsverhalten" (Item 7) und "to show how_1" (t (83) auch die größten subjektiven Lernfortschritte über den Kurs hinweg für die wissensbezogenen Kompetenzen. Um eine angemessene Interpretation dieser Ergebnisse zu gewährleisten, müssen einige, vor allem methodische Einschränkungen der Studie genannt werden. Als erstes ist kritisch anzumerken, dass es sich bei der Fragebogenerhebung in dieser Untersuchung lediglich um eine quasi-experimentelle Ein-Gruppen-Längsschnitterhebung mit vier Messzeitpunkten handelt. Ein randomisierter Vergleich mit einer Kontrollgruppe ohne Intervention war im Rahmen dieser Studie nicht möglich. Dieses Vorgehen ist bei diesbezüglichen Untersuchungen nicht unüblich [20] , [22] , [23] , da der Vorher-Nachher-Vergleich der selbsteingeschätzten Kompetenzen einen guten Einblick in den selbstberichteten Kompetenzzuwachs der Studierenden erlaubt.
Zweitens basiert die Beurteilung der Kompetenzen auf der Selbsteinschätzung der Studierenden und ist daher eher mit systematischen Messfehlern behaftet, als dies bei objektiven Performanzmessungen im Sinn einer Leistungsprüfung der Fall wäre [24] , [25] , [26] . Nichtsdestotrotz konnte in mehreren Studien gezeigt werden, dass die Selbsteinschätzung einer Kompetenz einen guten Prädiktor dafür darstellt, dass die betreffende Fähigkeit auch tatsächlich in der Situation gezeigt wird [27] , [28] , [29] , [30] . Drittens ist zu beachten, dass ein selbstentwickelter Fragebogen eingesetzt wurde, weshalb der Vergleich der Befunde dieser Studie mit denen anderer Studien nur begrenzt möglich ist. Zudem konnte die durchgeführte Faktorenanalyse die angenommenen zwei Faktoren ("to know how", "to show how") nicht bestätigen, was die Aussagenkraft dieser beiden Konstrukte mindert. 
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